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* NOTICES * 

Japan Patent Office is not responsible for any 
damages .caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Have the coarse front face which extends between the 1st upper part level and the 2nd lower 
part level and which is formed with the irregular eminent structural element, the quartz glass for using it 
during manufacture of a semiconductor -- it has the almost flat cover side which is a member and a 
majority of such structural elements run on the 1st level, and this cover side according to the almost flat 
side which runs between the 1st and 2nd level In a quartz-glass member which is limited by the method 
of mincing a facet on all the sides the quartz glass characterized by the size (L) of the lobe of the 
structural element (1) which surface average-of-roughness-height height Ra is in the range of 0.1 to 10 
micrometers, and was projected on the 1st level (2) having the average of the range of 30 to 180 
micrometers -- a member . . 

[Claim 2] the quartz glass according to claim 1 characterized by for average-of-roughness-height height 
Ra of the aforementioned front face being between 1 micrometer and 5 micrometers, and the average 
size of the lobe of the structural element (1) on the 1st level (2) being in the range of 50 micrometers and 
100 micrometers -- a member _ 
[Claim 3] the quartz glass according to claim 1 or 2 characterized by being arranged when at least one 
portion of the aforementioned side (5) forms a stair-like element (7) -- a member 
[Claim 4] the quartz glass according to claim 3 characterized by the aforementioned stair-hke element 

(7) giving the stair-like depth of the range of 0.5 to 5 micrometers -- a member 

[Claim 5] quartz glass given in any 1 term of the aforementioned claim characterized by forming the gap 

(8) which has width of face of at least 1 micrometer between the adjoining structural elements (1) -- a 

Paim6] the quartz glass according to claim 5 characterized by forming the aforementioned gap (8) of 
the various impressions arranged in the single tier -- a member 

[Claim 7] the above -- quartz glass given in any 1 term of the aforementioned claim characterized by a 
structural element (1) having a keen corner or a keen edge -- a member 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[The technical field to which invention belongs] this invention has the coarse front face which extends 
between the 1 st upper part level and the 2nd lower part level and which is formed with the irregular 
eminent structural element. It is related with the quartz-glass member for using it during manufacture of 
a semiconductor, a majority of such structural elements It has the almost flat cover side run on the 1st 
level, and this cover side is limited by the method of mincing a facet on all the sides by the almost flat 
side which runs between the 1st and 2nd level. . 
[0002] Substrate covering which applied the so-called CVD for semiconductor device manufacture is 
usually used In this way, silicon oxide, silicon nitride, or a silicon layer deposits on a silicon wafer. It 
not only deposits covering material on a substrate, but it deposits it on the wall of a reaction chamber 
and the equipment arranged into it. These layers peel from a certain fixed thickness, and, as a result, 
cause a particle problem. In order to prevent these problems, each front face is made sometimes pure. 
[00031 Making a front face pure starts and has expensive time. In order to reduce this time and cost, it is 
required to lengthen the time interval between the continuous pure processes as much as possible. In the 
case of hotter CVD, the coefficient-of-thermal-expansion difference of quartz glass and covering 
material produces the fall off of a layer even in small thickness relatively especially 
[00041 By making a front face coarse, maintenance of a thicker CVD layer is [ a bird clapper ] common 
knowledge possible. Usually, it is used in order that the sandblasting method or a chemical etching 
method may make a quartz-glass member coarse. By the sandblasting method, the structure of 
contributing to firmer maintenance of a CVD layer is built on a quartz-glass front face, however, the 
gash from which the sandblasting method also causes the fall off of a CVD layer as a result - a member 
-- it will induce on a front face further - a member - when homogeneous processing of the whole front 
face and observance of an exact size enforce the sandblasting method, it is clear that there are many 

rOOotlTs an alternate method - quartz glass - the front face of a member is made coarse with a 
chemical etching solution By surface etching, a round surface structure for example, the round or 
impression of an ellipse form, arises frequently. As compared with the front face which carried out 
sandblasting, the bonding strength to the CVD layer of these surface structures decreases. 

[Description of the Prior Art] The member by the shown field is indicated by JP,6-332956,A. the etching 
olution for making a quartz^glass front face coarse being known, and applying this from this patent 
appl Son - quartz glass - me irregular eminent structural element of an acute-angte marginal part can 
be mostly built on the front face of a member The granular fine structure constituted from an array of the 
struXal element of a mesa or a truncated pyramid gestalt by the level lobe of the front face processed 
w th a known etching solution can be seen, a structural element - upper part level, for ex^ > 
orieinal member - it extends between a front face and the lower part level specified for example, with 
^maximum etching depth The average size of a structural element is in the range of 5 to 15mm. It is 
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proved that the front face which the detailed gash could be seen, and twisted to the eye on the quartz- 
glass front face, however was designed in this way is not suitable for firm connection of a thick CVD 
layer. 

[0007] . „ . , 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is offering the 
quartz-glass member which has a suitable coarse front face especially for combination of a CVD layer. 

[0° 08 ] ... | , 

[Means for Solving the Problem] Based on an above-mentioned quartz-glass member, it is solved 
according to this invention in which surface average-of-roughness-height height Ra is in the range of 0.1 
to 10 micrometers, and the size of the lobe of the structural element on the 1st level has the average of 
the range of 30 to 180 micrometers. 

[0009] . „ , , 

[Embodiments of the Invention] Surface granularity average height and especially the average size ot a 
structural element are elements decisive for combination of a CVD layer. Average-of-roughness-height 
height Ra of the range of 0.1 to 10 micrometers can attain the optimal result. The value of granularity 

height Ra is determined according to DIN4768. 

[0010] the granularity average height of the front face of the above-mentioned range ~ in addition, it is 
important that the structural size (L) of the lobe of an element (1) projected on the 1st level (2) has the 
average of the range of 30 to 180 micrometers The size of a structural element is determined by the level 
lobe He can understand that a structural element adjoins directly mutually and only a boundary line 
dissociates from a level lobe. A boundary line can be easily recognized as a structural element upheaves. 
By this invention, the size of a structural element means the longest distance between two boundary 
lines which counter, an evaluation sake - the member of 1 0mm2 - a surface portion is taken into 
consideration Let the arithmetic mean of the measured size be an average size. A structural element with 
a size of less than 5 micrometers is not taken into consideration for the determination of an average size. 
[00 1 1 ] The quartz-glass member equipped with such the surface fine structure shows a combination 
excellent in the CVD layer, especially the CVD layer deposited by the hotter method. The special gestalt 
of the surface roughness which contributes to the good stress distribution between quartz glass and CVD 
layer material "can explain this reaction. A three-dimensional-stress distribution is obtained by the 
surface fine structure. For this reason, a structural element needs to consist of plane field elements 
mostly by the method of mincing a facet for which it has the average size which does not exceed 180 
micrometers. Consequently, the density of a structural element and a distribution are obtained and 
covering and the side form the density and the distribution which make the suitable stress distribution 
possible. This result is unobservable any longer depending on the average size of a less than 30- 
micrometer structural element. 

[00 PI this invention - for example, quartz glass - since the covering side develops into a configuration 
like a pipe or a rod after removing an arch-like covering side by ******* ***ing on the field where it 
does not ********** in the cylinder-like jacket of a member, a flat covering side means being an arch- 
like covering side and obtaining When building a structural element by etching, a field front face with 
least material removed by the field front face where it does not **********, or etching can prescribe 

[O^lIUs suitable that surface granularity average height Ra is from 1 to 5 micrometers and the size of 
the lobe of the structural element on the 1st level has the average of the range of 50 to 100 micrometers. 
[0014] It is proved that a member from which a part of side is constituted by formation of a s air-like 
element at least is especially suitable. A stair-like element is formed by arranging the pair of Ae side t a 
ingle tier, one side extends at an parallel or small angle to a covering side, and the side which adjoined 
extends at a big angle to a covering side. It is not necessary to maintain the right ang e between the sides 
wh ch adToined 8 The stair-like configuration of the structural side border area of an element is attained 
by arranging very many stair-like elements to a single tier. Such a stair-hke configuration of a side 
in y terface 8 co 8 ntrib^tes to stress reduction fiirther by the stress distribution of three dimens ions. Jhi effect 
can be easily recognized, if such a stair-like configuration and an array of the side exist partially in a 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



11/8/02 



Page 3 of 4 



structural element. At this point, no stair-like elements of one side common wall need to be equipped 
with the same geometric size. The stair-like element which has the stair-like depth of the range of 0.5 to 
5 micrometers shows a clear effect especially about the bonding strength of a CVD layer. 
[0015] quartz glass - the example of a member has a desirable example by which the gap which has 
width of face of at least 1 micrometer is formed on the 2nd [ between the adjoining structural elements ] 
level As for such a gap formed between the upheaval fields of the adjoining structural element, the good 
thing is proved, especially concerning combination with a firm CVD layer. In this case, since the width 
of face separates all the adjoining structural elements of each other, it means the average width of face 
of the gap in alignment with the longitudinal section. As for the base field of a gap, it is possible for it to 
be a flat surface or to be an arch-like configuration. 

[0016] It is proved that the single-tier array of the impression in a gap is suitable about combination of a 
CVD layer, the quartz glass with which such an impression in a gap is constituted based on this 
invention - it can build with the etching solution which contains a hydrofluoric acid by etching which a 
member follows 

[0017] quartz glass - it is proved that especially a quartz-glass member in which the structural element 
of a member has an acute-angle marginal part or a corner is good Such a marginal part and a corner have 
the undercut which serves as a clasp for combining a member and a CVD layer. 
[0018] 

[Example] An example and a drawing explain this invention in detail below. 
[0019] The structural element in the meaning of this invention is roughly shown in drawing j, as an 
upheaval field 1. The upheaval field 1 extends between the 1st upper part level 2 and the 2nd lower part 
level 3 In a cross section, the upheaval field 1 has the configuration of a truncated cone. An upheaval 
field has the flat covering side 4 run with the upper part level 2. The covering side 4 is demarcated 
according to the side, and all the sides are shown by the reference number 5 of gnawmgj. . The side 5 is 
partially formed as a smooth border area 6, or is constituted by the stairway section of the individua 
stair-like element 7. The configuration of the individual stair-like element 7 is various. The side wal 5 
of the adjoining upheaval field 1 does not share a common boundary, but the gap 8 which has a level 
base field is between all the two walls. A gap 8 separates the adjoining upheaval field 1 . 
[0020] The size for determining the size of the upheaval field 1 is shown by "L" of drawin gj The 
average width of face of a gap is obtained from a size "D." In order to determine surface roughness, the 
distance between the upper part level 2 and the lower part level 3 "R" is measured by several places, 
therefore Average Ra is calculated according to DIN4768. 

[00^1] the quartz glass based on this invention from the scanning-electron-microscope photograph ot 
drawin g 2 - the front face of a member is determined by many irregular upheaval fields 1, and these 
fields are characterized by the acute-angle comer and the marginal part, and it is mutually separated by 
the gap 8 With a photograph, the upheaval field 1 can be seen as a dark front face, and can see a gap 8 as 
a bright boundary line. In this example shown according to the example, the average size of the 
upheaval field 1 is about 100 micrometers. In the front face shown in drawing ^ , a value Ra is about 2 

rooSrSinU the enlargement of clipping "A" of a photograph, the quartz glass based on this 
invention from this enlargement - the detail of the surface fine structure of a member can be seen This 
is explained in detail below. 

[0023] About five irregular upheaval fields of the truncated pyramid configuration inscribed by 
reference-number la to le are shown by the photograph. For example, upheav al ! field Ja to dear 
covering side 4a of the polygon configuration demarcated by the side walls 5a 5b, and 5c which have 
declination. The side walls 5a, 5b, and 5c are stairway configurations A stair-like configurati on r , as dy 
discriminable in the side wall of mark 5b. ; which is not uniform at 5d of side walls as for the depth of 
an individual stairway - the average depth is about 1 micrometer The height of an individual stairway is 

[O^HeTsleparated from individual upheaval field la by the gap 8. A gap 8 has average width of face 
"D" of about 2 micrometers. In the example shown according to the example, the base field ot a gap is 
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not flat and it is an irregular configuration because of the small impression where a large number which 
have the size of 1 micrometer or less adjoin. 

[0025] a member -- the fine structure which the front face explained - a member - many joint parts 
with the CVD layer,deposited on the front face are offered This is attained by the above-mentioned 
average surface roughness mostly determined with the height "R" of each upheaval field, and is attained 
with the size "L" of the side of an upheaval field on the other hand. The tightness of an upheaval field 
and the distribution are similarly reflected in the value of average surface roughness Ra. 
[0026] the quartz glass based on this invention - a member -- the member for example, based on the 
conventional technology in a top the layer of the silicon nitride of one 10 times [ 5 to ] the thickness 
the layer of the upper silicon nitride of this can deposit without the fall off of a layer at the temperature 
of about 600 degrees C by CVD - I will come out The service life of a member based on this invention 
becomes long according to it. 

[0027] The quartz-glass boat which carried out the fire polish to beforehand for supporting isilicon 
semiconductor plate which explains the manufacture method of a member based on this invention below 
is washed in an alcoholic solution, and is washed within the etching solution which contains a 
hydrofluoric acid after that. A pure homogeneous front face contributes to building the granularity of the 
same height, and contributes to the above-mentioned granule fine structure over all the front faces of a 
member. 

[0028] :23.6 % of the weight HF for which the etching solution of the following composition is prepared 
(it measures as an HF solution 50%) 

17.4% of the weight of an ammonium fluoride (it measures as a solid-state) 

35.4% of the weight of an acetic acid (measurement; as a 100%) acetic acid acetic acid which can be 
crystallized) 

23.6% of the weight of water [0029] An etching solution is left for 1 hour for stabilization. It contributes 
to stabilization of an etching solution building the granularity of the same height, and contributes to the 
above-mentioned granule fine structure covering all the front faces of a member. 
[0030] A boat is annealed by about 15 degrees C. Then, a quartz-glass boat is immersed in an etching 
solution. In order to attain the equal etching effect, and in order to prevent the adhesion on a boat front 
face, being immersed is performed as quickly as possible. 

[0031] By the etching solution temperature of 15 degrees C, a processing period is 60 minutes. Then, a 
boat is washed within 5% of hydrofluoric acid for 10 minutes. A front face has the fine structure of 2- 
micrometer average-of-roughness-height height Ra shown in drawing ^ and drawingj. following this 
, etching and a washing process. 
[0032] A boat and etching solutions are also other temperature, for example, it can adjust at 20 degrees 
C. Adjustment may be the need at composition of an etching solution. With higher temperature, the 
etching solution of higher dilution is effective. 



[Translation done.] 
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